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POLYHYDROXYALKANOATE CONTAINING UNIT HAVING CYCLOHEXYL 
STRUCTURE AT SIDE CHAIN, PRODUCTION PROCESS THEREFOR, AND 
BINDER RESIN CONTAINING POLYHYDROXYALKANOATE 

BACKGROUND OF THE INVENTION 
Field of the Invention 

*mm*. mmumm=3.-y h^t^u t ^+->7^yi- h out. pha^ 

sfe, mmmmmmm hi— \zm\.m%si->(>?-®m. mmmnmmmh 

i—. m. hi--£&m-t%wmmi$.?}mRztm hi— &&m-tzwmm!$.mwizm-?2>. 
mxn. ^#>mmM<mmi* gut, mizimm&twzv ±i;ht- m^mm. 
^tt±iz&^2n:TWiMi&m!$.i-z>. mmm. zfv>*-. yTvtxmcom^wm. m 
mieii, mnEmi\zm^?>ti%/u>#-mm. ^mmmmmhi— . mmtti&i : &Jku 

&&mmT'gzto*'ftMV£. $Lftm i &ttm-tz>Mm^m<. fr-Drnmwiwmvim^ti/^ 
>y-mm. y^-mmz^/v-cuzmnmniifimm his wmB&tt&Rztm 
mmi&giwiz®?z> 0 

Related Background Art 

fjfflu. m*<D^mz<i:?Tmmm& (.m^tm ±iznnmMmzBf$.u. ;x^xmmm 
& hi— T-^LTpj^iL, !&mizfcCTmm<D&&wmzhi— m%&m-isrc'&. 
m.Jkuy^rcitmtimiz^v^wm±izhi--mm^mm^xm^^n^^(Dx&^o 

^>iW53ie>*xTu-5o $e>icii. m&hi— t^^zmm^ufzwimmm^o-y^ 
m t ^ t. mm* u - :/±fr e> s# fr±^ <t fistt h icx mm £ -a- & t> m t \ e> 

^<Dte&miz&cMtemwfrt>mf8.2tiT^z 0 cct, /w>y-^flt«h^— 
(o^gp»^d5«)Tfcy, t<Dtztb/u>?-mm<Dfyi®.w. hi— <Dy>&iz±g<&wt 
So s^>#-®m\zi*m®umm&zfimmmttm^*2ti. m^mmtfi^m 
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SjlilCttbT^*»£5££-r3c:<h3:<. h+-sm<&M-tzztt3:<m&ti;$im 

fcrnrnz^mftx^z £i\?fcm*&G ^Ti\&m<DmmT-mmma-j\,&mm hi— 
mmmzKDmhi—. wm2titcmw<Dmmm&*pz:£\zm±LT\\2>. cct-»h 

1— It. ^<Dffi&&ftW{,\TM&feteAJLit&WX&Zt)mizMftM&X&y. ±<K 

7k*te£<D&b®%mm.T\z^Tmm$&ftT2>m-e:&$>Zo zziz. moy^^ 

TO&iUJif, ^Ptt^tco^^ii^enTfcy, £ < ©a^usa** y x*^;u 
«>a«wr**^»tt*j» (^y t h'a+->7^/x- h : JUTufcie-rsn^ii p h a 

<tietJ-r-5) ®f*rtlC§f§ir3C<h#iefS;*nTlN<5o C<DJ:?3: P H Alt. 

P H A <D*lfi£-S>tgii (DM® iz m? % mHWrrtotxTZ TU-5,, ccDctp £:£#ft¥14*HJ]ta> 
«ffllctH*T(i» Effl»*4(D^i?T«f8llC^75:y(Oll^Sy, $.fc. M«-|fTt> ^ 

tisTcomiK^fcmzm sterns. ty&mz*td-\-ftT'&%t\tmxu^<»tf 

SttTC&y* PH A<D?iJffli5S£;*e>lC|£*UTl\<£:«>{C(i. $0l4©#ll£J;yi|S/£< 
&ftUTU<C<h#agT'&-5. -ZOfztoiZU. 2t>lZ£mt3.mm<D^:S^-3.-y h& 
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9 6 4 4^&$sicii, £*>/u >y-mmw. m^ikw^^t. ±i*mz®m w 

!&§3¥8 - 2 6 2 7 9 6^&$glCli. /Wyy-^JJf&^fe^J^^t/m^Wffl b+- 
§37*2*1X03. $e>IC USP 5 0 0 4 6 6 4CI1 *'J-3-t KP + ->8B, t|? U 

7 0%, -^>^3. 5Gp a> mmftzfi5%o&m&*z>fcm<Tm^ttm-e&?T. 

£ h^— tfJglSStlTl^,, 7 - 1 2 0 9 7 5 ^&$Blc:(i. fLB/fc^ETtf 'J "7-* h 

±- it? £ *;£#*ng ^ nxfcy . irommmt: uxmmw-a : &\z£. y <#e>n^^ 'JfUS 
£iz£ymw.-m#<D : 7?3 L \z^£m2. zt>izz\tx&$imn&?z£\.\z>3imw£t>ti 

-^-toi&msz'av z\£<bmmT'$>2> a z\<d&t\ &mfr-Dmg>iz"£<Dy)te$:i&mum 
^ctp^^tt^yxx^p^toetiTu-s. s/^ Ttvm.&ztotuz. bi— itutz 
h^-- <o#??i*l mi-y-ty bmzhmm&tov* Mfdnmitizitwi^x^txi^ 

2<blZ. ^¥9 - 2 7 4 3 3 5^&$8IC(i, fl^Stf 3 W^JU±W^-*->* JUtK>& 

»<t^+^^;U7K>^^co^;U7H>^S<ho^7Kaffi^s/S^iii;T7Hyx^^u^i^ 
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zbotmmztiz* &iz. ^§3^7-1 2 o 9 7 smkmtmmz. h-t- ©##14. 
(6o°o m&®L<D*>(Dit* m^m* o scrcttjg) ^r^>m^m^ 

<o %.m ici ijffl -r s c «h -s ± ic, a m^t'^^^j ic ct y £ ft <s 1 1 \ ? #y & & 

£ftTl^-5. 

CCD<£e>&8i£#)j^feP H Alt. BMEUfciiy. -?-©*MfCfflt\Sia^<7>fi^igife 
2£#&£ftT££o 

ftfCli* 3 HB, 3 H V, 3-t h'P*y-n-^t>il(£lT3 H Hx). + V 

-n-g§^(JUT4 H Bj^liD^tnibSttlBi&iiOtyT-az^ h£fi^£ittf: 
P H A OS^^^^t I« ©»£«J ICek-5 £g#$B£- $ tlT O -5 o 

Sfc, ifi^v 0UftSt#1 2SI$T'©^il (medium-chain-lengt 
h :mc I tmi) ©3-t K P*vZ;U* >^e>«:-5 P H A lCOt\T(DW5t^^M 

OA. teil&StmMtlsT. mcl-P H A<0*M^{SB$nTtN-5. 

<tc5T\ ±te#jT'^fdt£ftTo-5PH Ait. ^tL^mmizTj^jm^-t^^y 

7-o.Z7h*bft5PHA. 1^, Tusua I PHAJT£>-5o 
U*>U PHAOJ:yj[S$gH^ffl. «pttf«jSI14*U 7-tl/TC«IB*«l/jWI 
7;U*^»JU^©{l»»*fl!iaicaiAUfcPHA. 0%. runusual PHAJ 

umi£>TmmT*$>&z\Lwmnznz>* m&mvmtuTit. 5?#n£#t;t>a> (7n 
m&m-r& p h Acow^^/uic^^nros. 
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IIilfc3-t Hn + ->-5-7i-;^?l^az.y h<tbT#fr PH A<D£M, 5-(4 
' - h U ;W Sm^^SS tLfc3-tKP + i/-5-(4'-h'JJl/) 7hiltt 
t?PHA©£M» $e>ICli. 5-(2',4 , -yZha7i-;WS?S«SltUc3-tH 
□ *V-5-(2\ 4 , -yZha7i-JWS?iM3-tHP + y-5-(4'-Zha7i- 
;WWK*3.-y h<tUT^tJPHA(D^M/j:<i:^ai^$tiTt\-5 0 7iy+->l 
U < li^gp^g^^^'fo© t UTli. ii-7iy+v^>f^ >K*»Ki Ufc 3 
-t Ka + y-5-7i/+yt?i<!:3-t HP + y-9-7iy + Wt>HOPHA3^ 
U?-©tI. 6-7i;*^+^>I^b©3-k kp + ->-4-7i; +->is^-«y 
hM3-tKP + y-6-7i/ + ->A*t>iaz7 h£a"fr PH Atf>£j^ 8-7i/ 
+ y^^^>H*b<D3-tHP+y-4-7i/+ySSBgaz7 K 3-t h'P*->-6-7 

x y +->^+-y->^^-— -y hfccfctf 3-t HP+->-8-7xy +->5j-^^>^zL-.> h£ 

^tfP H A(D±m. 11-7iy+y-7>T^>^b©3-t K □ + ->- 5 -7 x 7 *->M 
&^.-<y Sfccfctf 3-fc HP+y-7-7iy + y^>lazy h^afePHAODtl 
££#*$S£-£ttTl^. 3-t KP+y-5-(t>/ 7MP7i>'+y) / <>^y'I- 

h(3 H 5 (M F P) P)ZL"»y h&'&lM2 3-b KP + y-5- (y7;^ P7i/ + -»^> 
^yx- h(3 H 5 (D F P) P)ZL~«y h^e>?iS P H ATtctTH'J^-. /5e>tflC. 
it) 3 H 5 (M F P) PZL-.y h&3lM;t3 H 5 (DF P) PZL~«y h^ttt5PHA3^ 

■J^-#$B£;**iTfcy, ^o^^ut. »j5a«S5<&oiiQitt£«i#U£;&«6» 

ftic. y7/iKhPl«i^0ii?[t^$iaTU5. MXtf. p-~>7 
y 7xy + ->^+1t>^tN(ip-- hP7iy*y^t>SS^Il<!:Lfc, 3-t KP* 
y-p-y7y7i/ + ^+^>agitMi3-tKP + y-p--hP7zy + yA+^VSt 

-5 PHAi *J » I ^ ft *> P H A (DlMm iz^Wm* W UTfc IL 

*fticEa3rr<5^tt£WT<s# y ^-£^-s±tw&t&3. ^-offe. ->^p^\+->;us 

£WT£ unusual- P HAO50iJ<*:UT(±, P^+ i>;PBS^S^:li->^ P^\+->;U^M 
8) I£ P H A ZQeMT -5 £ Oi^^ -5 0 

^y^iUTro/Sffl^Afcii^ #)14H*llC*fc^-5^•T'&•5<!:l±Sx^:t^o R£M£P 
H A(0?iJffli5H^$e>lcti£^:UTU<fed«>lc(i. ^1S<£&&£J:y^/£<t£IlUTO<c 

wgfit^i. ^e^izmMtoPHA^^wic^iiu^^^^Ko^. sss#&*i-e& 

-7j. hUkEWJ:^^:. §&S£fflJiBlcSAU*:;S"f 7°<DP H A (unusual PH 
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SUMMARY OF THE INVENTION 

*¥£w\m%i(D p h a iztsvzmm&Mi*? z> h<o-c$> v . *t*m>Effl#*4> 
icwrs p h A©8ifg£s*guT, =&fi(D p h A&±mum&?uzwm-f 

R1 



0 (D 




(-0 — CH— CH— C ) 



(^*r 1 l^^p^s^l/S'soa&S^U R i linm?. cni. no,i, /\p 

-y^^, CHjI. C 2 H S S» C 3 H 7 S. CF } I« C ? F s ISfcliC,F,S-e*U, w. 

to 

R1 

-(CH,)— C00H (17) 

(s£*r i itzs? ns\*'»\,m^<Dmmm$:7r;u. r i (i ) icfccr-sR i 
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tfctJfc-a-aHOS^ CNl, NO z S. APy>Hf > CH 3 i> C 2 H 5 Sv C 3 H 7 S, c 

£e>ic ctie>a*«*«iE-»sc (n) -eat £*i<s 7 jurist, to. *y^h 
^^ct^maiu. se>ic stjie^ (i) -e*$*vs, ->*n^*v;Miii£flwsiiic*r-r 

mmmm h+-&-fe<D3%mis*TAz^?zwmBi$.mwizi&m lacji^ic^uo^j 
bp-Sk *^p^ii. Bute— tta£ (i) T-^R^n^^y v-zl- h^r^ij v-^^ic^ 

wm^nrcmmmmimmzmmm^m^-r^xmii. ttmm«mm«« 

siiii$'>«:< £t>^?zwmmf$.jTmizt5\.\T* mm<Dmmmmmmh-)— 
?zz£&&m£?zmimz&L?jm\zM-?z*><D-z$>z>o 
&fz. *mm. ft&<kv&m&tt\zmE.&ma^Tmnmmimmzftn&'fiomz 
^m^ntzmmmmimmzmmmm^m-r^m^t. ttmm«Mffiftm 
h±- ic j: ij^ut hi— mzmmmimm&±izBj&-tzmim®£. Mmmm.n 

%.m^Wi£&'pi3.< tbm-rzMmmf&mmizts^T. mGQirarasiffct*^— 

^*Jt#, y-^l^>m (- (CH 2 ) „-) £:fr?-£c<h&<it&7tf Uv-i^fclS^U 
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HAlt t^tt^U V-tLT^MP H AT^iJ. rA^x0^Ei#f4, /W>y 

*§gWICJ;ttUf. 3 - t HP*y- 3 - v£ P^*->;U:/P tr*>^L- > h^^U? 
-^^Ic^fr P H A >y-^flt<h UTffiU<5 C<h lc<i: U , oI^T £ g*JIijt 

©SifM^f^tJK. &5fcl|J^£tlTO£7;i,;k U£{£fflL/c:JlfiS:/P-fe 

pTtg^te-S. 

BRIEF DESCRIPTION OF THE DRAWINGS 

01 li, HSS0IJ1 T^ftfcPHAlCOUTliJ^ftfc'H-NMRX^ ^p^-f. 

0 2ii, njg^ii -Cf#e>nfep h A^tifi£T-5^y v-n-y ho^^j^^Mtm 

B 4 (i. 16-19 &XS&&m 3-4 ICfflUfeli^^^Sro«aiBSMS4B^ST* 

@ 6 1*. msey 2o~2i stxtb^j 5 izm^fc-f&ftmmmmommmmomfflvm 
a 9 1*, h^-- <D&nmzmttz7n-x7&nmmmmmzwi*mj$.mT'$>Zo 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
<P H A> 

it (1 ) : 



CH 3 Ss C 2 H S S, C 3 H 7 S, CF,1, C 2 F 5 S$7t(*CjF 7 ST*$)y, ft 
^©aTOtt^Sli 2 , OOOiU±. 3 0 0, OOOaTT'SS. 

T^^tl-S^.— hlCiPAT, TIS-flSxt (2) #6>-)&5e (1 5) icjj^Ey "^-n.- 





t7 7-az.> b^lcS&oTOTfcctlO 
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CK 



(CHpb 



CH 
II 

CH 
I 

CK, 



(-0 — CH— CH— C )- 



(3) 



R2 




(4) 



(CH 2 )c 



O 
ll 



AP-yVIR^ CNI, NOjl, CH,S, C 2 H 5 S. c 3 h 7 s. CH = CH ! I > C 
OOR3 (R3liH^, NaUi^ K|jK7-0!Hv4*tl£>«&-r). CF,I, C f F s **rt:li 




(CH 2 )d 



(5) 



(— 0 — CH— CH— C — ) 
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BS?\ APy>^, CN1> N0 2 I, CHjS, C 2 H 5 S, C 3 H r S, SCHjI> C F 3 

It. t/V-ir^ hSl:iftoTUTt)J:0.) 
R5 




(6) 



CH 2 )e 



{— O — CH— CH— C )- 



m.=f-> /\Py>if. CNI, NO ; I. CH,». C 2 H 5 S. C 3 H T S. CF 3 i, C 2 F 5 « 




(7) 



(CH 2 )f 



^— 0 — CH— CH— C y 



hSKC^teoTtNT&ctUo) 




(8) 



CHjg 



CH— CH" 



O 
ll 

-c- 
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(9) 



(CH 2 )h 



O 

-(— O — CH— CH— C )— 

R6 




(10) 



f 

-(— O — CH— CH— C f- 



(it* i 1*1 *^8©It0l\ftim5 ; R 6te5?#]i'MD^&S£^U R 6 liH 
HHP, /\py>If, CNI, N0 2 I, COOR 7, S0 2 R 8 (R 7 liH^?-, N aJS?» 
KBS?-» CH.S, C z H s S0Hvrftfr&&U R8HOH1, ONal, OKS, /\P>7* 
Vll^v OCH 3 i, OC 2 H 5 S(Ot\-rn^^a^")v CH,I, C 2 H S S, C 3 H 7 S. (CH 
} )rCH»Sfcli(CH 3 ) r Cl-CS5 ; ^©ty ^-zl-.> u R6, 

R9 




(11) 



O 
n 



(— O — CH — CH, C ) 
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m=f; S\a?>m=?-. CNI, N0 2 §. COOR1 0» S0 2 R1 1 (R 1 OliHJGR^ N 
afif, K®.=£. CH,1. C t H s *0Hvr*U&»«:3EU R1 IliOHl, ONaI> OK 
/\nV>®.=?* OCH,l. OC^slCl^W^it), CHjI, C 2 H 5 « V C 3 H 7 
8. (C H 3 ) r C Hg£7tl*(C H,) r Cl-Ci65 ;^i;?-2-7 h <5«^. 
h R9. Rl 0&tfR1 1 li. -7-ZL—y hSlCg&oTUTfccfclO 
R12 




S=0 (12) 
jCH 2 * 

— (— O — CH— CH— C j— 

(iC*k|±1 ^e>8OM3S0U-rtl^T'^-5 ; R 1 2li^ii'sOlM$ib> R 1 2 
\ZHm=F. /\W?>W.=i-. CNl, N0 2 I, COOR 1 3, S0 2 R 1 4 (R 1 3|iH^, 
NaSf. KJH^ CH,1. C 2 H 5 S<E>0-ftli(»£^U Rl 4liOHl, ONal, O 
Ki, APy>^ OCHjl, OC t H 5 m<D^-?ftfr$:mT)s CH 3 S, C 2 H 5 g. C 3 
H 7 ». (C H,) f C HlSfcli(C H^-ClTTife* ; ^©t/T-aZ'y btfi&&T%Hk 
k. Rl 2. Rl 3S^R1 4li. V-ZL~ -y hSUCg^ TUT O 
R15 




0=S=0 (13) 
CH 2 )m 

O 

— (— O — CH— CHj— C )— 

(iC+mfil fr>b 8 <Dm$L<D^-Fn&-U$>2> ; R 1 5 li^S^xCDg&S^TFU R 1 5 
teHJgl^ /NP^VJK^ CNl, N0 2 I, COOR 1 6, S0 2 R 1 7 (R 1 6|*HH^ 
NaUf, K^?-, CH 3 i. C 2 H 5 I©UfnMiU, Rl 7(iOHS. ONal. O 
Ki, /\n$*>l5^ OCH,I. OC t H s m<D^-?Hfr&m-f). CHjS, C 2 H S *. C 3 
H 7 S, (CH 3 ) 2 -CHSSfcI*(CH 3 ) 3 -CST^-S ; Ig&aHE/ ^-=L- y hWft&TZm 
^ m. Rl 5, Rl 6&tfR1 7 ti. -?-=L~ «y h&ICg&o TOTfccfclO 
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9 H 2 



O 



(14) 



(CH 2 )n 



O 
ll 



— \~0 — CH— CH— C J— 

^7 7-2^7 hSlCg&oTI^TfcctlO 



(it* p(*o^e> 7 <Dmm.<Di\-?nfr-e$>z> r i sitiszn^isjum^om&m&Tf: 

U R1 8ttHJg7-. CNl, NO,!, APyVJS?, CH 3 1, C 2 H 5 g, C 3 H 7 8» 

mjis-ssxt d ) -c^^ti^^y^-zL-^ Mcjjq^tT, gjiE-is^ (2) a>e>-H&5£ (1 

<PHAOig^> 



^^>m^mt. Tl£-^ (17): 



R18 




(15) 



—2'- o 

\-0 — CH— CH— C j 
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y (CH 2 )— COOH (17) 

(iC^R 1 li->^P'\*v;l'g'sc9gi&a£7KU R 1 liitiilS-fiSit (1) lc*5tt3 R 1 
tttfc-t SHEK?. CNI, NO;i> APy>H^ CH 3 I, C 2 H 5 S. C 3 H 7 S V C 
F 3 *. C 2 F 5 »S/cliC 3 F 7 «T'feU, »t/7-az 7 h##£-r-5i§^ R 1 UL 
t/7-a"7 h^lcM&oTUTfccfcOo) 

T*^^n^7;P^>^#t,^ife^Tlg»L/!:^ 3 - t K P + vZJU* >fc 

T<i - YN2^(Pseudomonas cichorii YN2 ; FERM BP 
-7375), ~>zl— • ^=1 U7-f - H45^(Pseudomonas cic 

horii H 4 5 ; FERM BP-7 3 7 4), va.— HttT. • • P 1 

61#fc(Pseudomonas jessenii P 1 6 1 ; FERM BP — 73 

7 6) ©EaoiMiif^ns. cneEaoasiii, sft^uTsraaisiA** 

^12 0 0 2-8 0 5 7 1 ^ICfEK2ftT03S&£4rC*&-5o 

->zl- H'E^-XPlCgf -S^MlCttJ^T, 7iami (Aeromona 
s s p . )* ^^^E^-^S (Comamonas sp.h A— ^/t^U^'J 7"® (Bur 
kholderia sp.) bAIE— J&it (17) T^£n£7;U;b >^£J1*4 

(sa) tuTv iKEHtt* (i) t'ijnsty^-az-y h€ttjPHA$4its 

(ig§tM) 

*nwic^-5 p h Aom^mt. mftvmz— (i7) 7?^$n57^>s 
-gsie (i ) T'^n§ty?-az 7 h^PHA^ii^tt. ^rticga^-ar^o 
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t, cot; Mctfjsfc-rs. Buis-^ie d 7) T'^ti^y^vgncan*. 
aae-iftsj; (17) Tisns7M>Kii. *%sfcyo. 0 1 %~i % (w/ V ) 0 

15 a. J: U U < I*. 0. 0 2%~0. 2% (w/v) (Olaffllct)]^(0#W^^jlJR^- 

igifeicte, ^^iimicfjffl-r^ii5iM^S'j^ip-r^ci^»sut\„ congas 

^u-bp— ;k xumji — ;k +->ui — )vm<DT)Vit\ — jk 40m 
wmfc£tot.#fc-&-&%>* z.nz><Dmmmm$. sift, tsufe&fcyo. i%~5% (w 

/v) (DlBffl. cty»SU<(i. 0. 2%~2% (w/v) <7)i5HlC-?-(D^Wm«:TO-r 

&tc. mm-Mta. (i) t^nst/ v-zl-^ Hcanx.-c. «hb— (2) ^e> 
BfriE-fis^ (15) ic^-r^y^-zL— h^e>^^g¥«ty^^n-5^< <tt>— 

GiJAtf. Tie-JKSC (18): 




(18) 



Id ^£ ft -5 3 - t KP + y- 5->^a^->^?8azy H£tH U "7— 4" left ^ 
Stt&lMft^tt. gtyv-az-y hlC^-r^>7^>-^<bLT, TI2-J£xt (1 9): 
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< 



(CH 2 )— COOH 



(19) 



mmzmi)\\-t-zmiZ7)\,}3>mt. ma&yo. oi~i% (w/v) oi&a. ctu 
»su<it o. o2~o. 2% (v*/v) (Dmmizwmo^m&mtRtzztwms. 

iSBiafttt. ±B©B##&»(ciSB«*1l6&i&fiT**UiJ:<, flliLtf. l 5~4 0t, 

$?SU<(*2 0~3 5^W|5H, J:U»*U<(*2 0°C~3 0X;<D&mizmiR?ZZ\£& 

7)\>ij>j&frp>. mti— ASiC (i) tsah**-/ v-^.-^ k«mp h a&£b-t« 

Se>CliB*©fltta#BiElcm>n<SfcStf» Ay^iSS. 7iKAy^«l. 

a c j: t> T«a s it tk* * «te-r « y -v - 7 7 - ^ > ^ - ic <fc « «»iaa^ sc© 

BanfttftarsStf***. 

±E©ig«*&lcffll**B«J8ii!l«fcUTIi» U>» (U>Btt«). SXiS (T>^E-9 

<M 9tgifc> 
Na 2 HP0 4 : 6. 2g 
K H 2 P O 4 : 3. 0 g 
N a C I : 0. 5 g 

N H 4 C I : 1 . 0 g 

(igiftl U -y HJUf , p H 7. 0) 
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fiiTic^-ra«^jsa*o. 3% (v/v) e^inuT> &^§7Eist£*g?c£# 

— h 1 J PHM : 1 . 5 g ; 
MgS0 4 :3. Og; 
MnSO 4 :0. 5g; 
N a C I : 1 . 0 g ; 
F e S 0 4 : 0. 1 g ; 
C a C I 2 : 0. 1 g ; 
C o C I 2 : 0. 1 g ; 
Z n S 0 4 : 0. 1 g ; 
C u S 0 4 : 0. 1 g ; 
AIK(SO 4 ) 2 :0. 1g; 
H3BO3 : 0. 1 g ; 
Na 2 MoO 4 :0. 1 g ; 
N i C I 2 : 0. 1 g 

(Mfc 1 U V h;P<K P H 7 . 0 ) 

(PHA0>[a|lRXiI) 

^(D^^SlcJ;oT. PHAJU^<D»f*rtfi£^^pI^b- &£-T<5 C <h IC J: oT. 
ttl^tlT^ PHA(D*£0iR-r£;fr;££S-5C£t>-C£3o $e>lC(i, 

^fla^^-r-s^s^fr^T. mm^izmm^tit^PHA<o^^m. ^-r^^m 

>S:*5. *§IW©PHA©gH£;fr;£|;:;fcOT, 3&±#i©ig^ ^©BSHcfctt-5. ig^ft 

e>©P H Als]iR£f75XfIli, ±IE©;fr;ilCRg^2ft<5t>©T'l:t;5:Oo 
*f|B£©:fi;£lcJ:y§3Si$n-5 P H Ali, (1) ©ty Mcfln^T* 
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*mwizfrfr*s mmmmmmm b-t- \z&m?z>n'(>#-mm\$. mu-&& en 

tete. A>f >#-mm\zte. -teg. (i) -cfjkZftZ^/^r-zL-y hlztiQXT. mtZ— 
MA (2) %.X/—$&& (3) ic^-T^ey h^b/j:-5S¥cfciJ^R^ti-S^< <h 

phaii scTOtt^sao 07jggaT-ei^ tKu^^p^^ h>iguii7Ky?L^o 
^n^ti £ < » ftfeSHtt gift* 'J7-7u>h e> o-c» * u i ^ 

mtc. *mw<D'^ >#-®m<D%L¥-i%ft=?-mu 2,00 0 ju±. 300, 00 ojut 

Tfe5CMSL<« ^e>ICli, *^<D/W>y-^flI^)^^^g&*li3 0~8 0"C, 
a?-y*&ntt* >§ii*PX^lcJ:iJ#ffitJn c acD^Mlc|iJffl^-Sc:<i:^T#^<i:«»:t)lc, 5 

;fta^<D^s^<h«^y. i%(cj;ij^ic^$n. g«^©^iSfi^iciRyji 

X3 L v££UTmm-fZ>Z\£&T'£Z> a 
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*mw(D&mffimm&m \~-j—\z&m-rz>sn>#-®miiVT&mt£. (n 

(dm e» & £ 7 -< v * ^ ^ v t u tH u v - -e & <s Ws wn/mmomm \z & t ^ x*mw <d 
vtfjiTfiij^-iz'D^Tbmm-fzz.ttfBjm-e&Zo &tc. ^tbyit-sw&mm&m 

*58WICteUTSS£:c:<h(i» — J&xt (1) Ti^nS^y -7— zi-y hlCOUT. R 

b£&*-C&<5o CCT> — fiSit (1) T^^tl-S^y^-ZL- y MCO^T, Rl$77 

fcJ: U a^$tifc^#^<h^-^C t \z J: U » Jit£t8c??14££ 6 IO& <t5ct^ 

±. mmm.^tsjivizmsfr^tm\ 

*¥£W<D/*-( >-?-®m\zm^% PH A(D^t7Xg^Sg(i3 0~8 0 o CT'&<5C<fc# 
$?£U<, *#IC$?£l><li4 0~8 0t. MlcS?£U< 1*5 0~7 O'CT&S. 3 Ot<fc 
U«l»trtt. ^nv + y^ttfl^fcy* £fc8 0 o CJU±lc&£<h^i1±;&<Jg<JS:-S<iS 
fSllCfeS. S/c. *^B^(OA>r>^-mflt(CfflU^PHA©|*'fb*Ii, 6 0-1 7 0°C# 

f#icifsu<ii8 o~i 4 0tT?i65. 6 0°cJUTTliiHJi-7-t:7 htto^b 

#jie>*u i 7 o o cM±T'izfcm : &mtm<tezi&ftiz$>2> e 
cne>miiot)tt(D p h Aii, *?gwicfci*<5 p h A^^mum^moism^nm 

$p#pt#£t&-5o sfc. ^mmta. mfc&te£(D^&&m^fcig.'ft=Fm&Lft<Dm£iz&y . 
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^B^O/W>y-^fltlCfflO^PHA|i. H¥^lMwWSU<li4 0 0 0 
~3 073T*$)lJ. Sf^^fiM n##£U<li2 0 0 0-3 0 U< li 5 0 

00~107jT&5o Mn#, 2 0 0 0 *jS&Tli#^Xgf£Sg#§U < ffiT U W^P 

>>+>^ws<^u. sac 3 075*mx2> £mmm\zt5\-rz>Vimt)m<ts:v. 

#5. 0"J*.tf. ^UXfUX U;UStxX7Mk *^l/>-72 "J^x^tMU 

^a^/«E«if(O^^U'>^7HU v-. 'J^fchfr:^ TKUH^t'^k tfui^bfc'^'J 
7i;-;«, xtf*->t§lJit. ^'Ji^fJWf© 1 a£/c(3 2gJU±<!;;S£ 

r/\*-<^-;u • v- • - yt/t» ry^n- hj mom) r^^f-tju 
■j^p^ h>j (^-f-fe;Hb^) ryg-u-^xj rt**y-uj (Hgfqtii) 
•<j ru>r->Tj (H#<b^) 3F#3*(fe>n. dne>©^t^^UTfflo-5 

cnb©tT. tf'J;b^P^h> (BP-S. £ -A^P7f hXD&^tt) ttlMiffirift 
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*&w<d/u >#-®mt : M&uTm^t>tiz^-< y^-mmo^mtLxit. jut 

X^U>, p-^WfUX p-/h + ->7f UX p -7i- ;k*^k>. 

n)\s^[/>. 3, p-X3^l/X^k>, 2, 4 -v^f^k*^ 

p - n -y^)V^\y>. p-tert-y^fl/X p - n -s\*>J\,*?- 
p- n-* 2^)1X7 1/>, p - n -y —)\,7.1-\sV. p-n-rv^fUX 

P - n - FT~>JU*3 L ls><DtlQZ*3 L ls>JkZfi J t<Dmm& ; X^lx>, yPfcfkV. 

U>> -< VT^IxVO&P^x^kV^Fg&ft^E/^U?^ >H ; 7* vX>(£>$p£;Fg&fP^ 

)vm ; iwt^, 7p \i*ym\L- ;k ^>yx^e-.»KDip$ t'-;nxr;H ; 
*'j;ug?;*^;k >**iuugsx^;k ^^^'JM^p^k y;i^n -y^;k 

;H82-i^*y;k ^^UJUS^^'jjk /^^u;H!i7i-;k ;***'j;u 
Bt^/WSyi^k U;l/^vx^M,7S/x^ko$p£ a-*^ls>mfV>1£ 

ty^M>ii7f^ ; 7^'JM^f;k 7*UJMRx?-jk 7^'J;Hln-^ 
;k 7*»JJM»-fV^;k 7^' J^PW, 7^'J;U^n -^-^^k 7^JM 
K^*>;k 7£ U;U^2 -X3^k\ + ->;k 7* V V fo+ 7*VJM&2-&n 

-;ux3\>kE— rJk tTx;i/-f v^iux— T^potofcK— ;ux— : 

\^—Jl^'»l<rh>s >5^;i"f vyP^x;U>rh><oiiP^b*x;Krh>^ ; N- 
t'^;uep-;k N-t_MMi/-;k N-tf-;u-f>K-ju. n - tfx;ub?p 'J K 
yo&P^N-tfxjMfc^l ; t'x;k^-7^'J >a ; 7i"JP-hU;k >^^UpxK'J 
;k 7^U;l'75 K<D&P#7^U;l^:gU<li**^'j;Ug?MSf* ; BtlKliO a, 
ftI(DX7f;k Z«I8©yi7f^;?N>». 7H>l^fA, -?k-<>g 
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t'7x7iy-;l/A^U^-Mt^ ; p-7irl/>y^fVy7^-h. p-*>'J 

l/>y^7y7^-M v 4-Th7yfU>y^ V ->7^- MStfM V hS ; 

Xf >, y^^UT-S >, If l/>y7SX K 4 -y7 5y<>t'X K 4- 

^•j3-;l/'7y'UyyJl'X-f;k t'77i;-^Ayjyy;H-f;k /Wh'P + / 
>y^Uyy^i-f^©x^+Hb^^ilfen5. 

ist-fr^y-My. tf* (4 - 7^ l JP+y| | Jih*y7i-W 7a/tx xf u> 
^'Jzi-^vZ^UU-K 1, 3 -y^U>ty*'J 3-;k77^ U U- K 1, 4-^ 
>yt-^y7^UL^-h, 1, S-^Vy^-^^Ulz-K 1. 6 -'V+IJ- 
>v*-;Uv7*t5"J K ^M^Vf Jt^'J 3-;i/y7y U U- K ylfl/>^U3 
-;i/y7^Ul/-h> h Uxfl/y^U n-JUy>7£ g u- k fh7ifU>^'J3- 
;i/y7^UU-K 7H'Jx5 1 U>ty' l Jn-;U# 2 0 0. #4 0 0, #6 0 00^77^^ 
U--K y7atU7^Ua-;k77^Ul/-h. ^'jyPtUy^Ua-^^Ul/ 
-K tHUX^^UMv?-^ U U- h (MANDA0*m JkZf-tA±.<D7 & y U— H£ 

2 mm&L±<D$>mm<Dmmm£ isTit. mxu. ^>*xy*gi — ;i/hU7^ju- 
fh7^fo-;^^>xh77f u u- K *y zTxtwut* y u- h&tf^-o** 

*giy-K 2, 2-tfX (4-/^^UP + y < ^ 'J X h + ">7 7^P/t>» v 
TU;U7^U-h. h'J7U*->77l/-K h U 7 y;U7V->7*3* U- K HUT'J^ 
-fV>75?U-K HJT'JJUMJ^yf- K vZ'J-^^PUy^-hUd^tf^tl 

W-^+y - 2 -if h, *5>/t-C/tU-K t -7f ^/t-^ 

^5;U/t-^-+-y--f 2, 2' -7yt'7^V^PZh'j;l/, 2, 2' -7^7 (2 
-/WfPXhU;!/), 2, 2' -7V , t'7 (2, 4-y>f;MUPzMJJW> 2, 
2' -7!/t'7 (4->h + y-2, 4-y/^MUPZh'J^), 1, 1 - t'X ( t - 

7f^/t-t+y) 3, 3, 5- h'j>f;i'->^P'\+-y-y. i, 1 - \± * ( t - y^ji 
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^*-*>. 2, 2-t'X (t -71-)VK-1t* s » n-^JlA, 4-fc'X (t 

3 -t'x (t -y^^/t-^+v-^vyntr^) ^>-e>, 2, 5-v^?-;u-2 ( 5 

-v (t -y^UA-^+v) ^+t>->, 2, 5-v>3Ml/-2, 5-v(t-^5 l ;U/1 

2, 5-v>^u-2, 5 -v cov-oua-^+v) ^\+-y->> 

y-t-^y/^+WV7^U-K 2, 2-t*X(4, 4 - v - t - 7 /t 

x- t k v- t -^;u/\°-^-+->^+-y-t H 

□ fU7^U-h, ^-t-7f;i//t-^+y7^7-h. 2, 5-y*7JU-2, 5- 

v (t -^^/t-pf+v) ^*-y->, yifi/>^ij3-^-tx (t -yf^u/t-* 

0. 0 5ftSgflJU± (#£L<liO. 1~1 5HMSP) Ojgg-CffltNe.ti-5o 
Cgfe3J) 

jj-xyy^y*. ^>*7^h, t/7ys*fe^, s>*7*y3fcstfe«*4» 

^fe^JiUTti. 0"]x.Cf* c. i. ^U^hU^KK c. i. y^fl/^hu 
■yM. C. I. 7->7HL">KK C. I. K 1 . C. I. ^E-y> h 

uyF3o. c. i. y>fu^h7^-i, c. i. y-<i/^h7^-2 > c. i. z-> 

-yK7^-9. C. I. 7yyK7;i/-1 5. C. I. ^-v-y^TVu- 3 , C. I . /< 
-: >v#7)V-5. c. i. ^-^>h^u-7. c. i. y-r h^'J->6. c. 

1. ^-vy*^'J->4. C. I. ^-v<y^^U->6 W^-5„ iP4£UT(i, SS 
^h'S'JA'fxp- $^7ii-7 7Xh-fip- l ^-7;Kia-, -j-y I — ;u-< 

IP-S, /\ >1f -f X P - G , /t-V^Vh^IP-NCG, ^-h^v>U-+, #P 
fIKh ^)Zf^>^-\y>i>. /t-7^>htU>vGTR, fc^/P UVv 5 * 'Ov 

v^Alg. X*>>U-*, Zf l ) 117 V h^J-S>3 B » V>^>S. 77^h/M*l/ 
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> u- *. 7 7 -f ^i^r x n - v u - > g ^^ffl -r c <t #x-# -s. 

^nomiNMiMi bi—£-f$.ft7)i>*^-m ht-tLxsffltsu^ 

<£>5tfeiH*4<hUTIi. C. I. t^>H/yh'1. 2, 3, 4. 5, 6, 7. 8, 9. 
10, IK 12. 13. 14, 15, 16, 17, 18, 19, 21, 22. 23, 3 
0, 3 1, 3 2. 3 7. 3 8. 3 9, 4 0. 4 1. 4 8. 4 9, 5 0. 5 1. 5 2. 5 3. 
5 4. 5 5. 5 7. 5 8, 6 0. 6 3. 6 4. 6 8. 8 1 . 8 3. 8 7. 8 8. 8 9. 9 

0. 112, 114. 122. 123. 163. 202. 206. 207. 209. C. 

1 . VW*\sv h 1 9. C. I . hU7 h'K 2. 10. 13. 15.2 

3. 29. 3 swmf e>n<5«> 

<Dm-&\z&mumz> -?i£><$>mt&mtiUTi*. c. i. v;u^>hu>>Ki. 3. 8. 2 

3. 24. 25. 27. 30. 49, 81, 82, 83, 84, 100, 109, 121, 
C. I. T-fXA-^U7h'9« C. I . VM>h/W*U7 h8, 1 3. 1 4. 2 K 

2 7, C. I. X/t-^/W^Uy h 1 m<D : ,&m%kW> C. I. ^-vy^Uy K K 

2. 9. 1 2. 1 3. 1 4, 1 5. 1 7. 1 8. 2 2. 2 3. 2 4. 2 7. 2 9. 3 2. 

3 4. 3 5. 3 6. 3 7. 3 8. 3 9. 4 0. C. I. v y ZAj* \s y h K 3. 
7. 10. 14. 15. 21. 25. 26. 27. 2 8 If ©£»14^*4#3*(t" 6+1-5. 

^(Dikom&mwt uti*. ->T>mm^mnt^xit. c. i. tr^>h>oi/-2. 

3. 1 5. 1 6. 1 7. C. I . A7 h^;U-6. C. I. 7 > y Y- 7)V- 4 5 . Sfcl*. 

-<XP-ffl^fe||*4<i:UTIi. C. I. tr^Vh-fxp-i. 2. 3, 4. 5. 6. 
7. 10. 11. 12. 13. 14. 15. 16. 17. 23. 65. 73. 83. C. 

1. /tyh-fxp-i. 3. 2 omwm-f 6tl£. 

fflWfel ^!7JUi-0AU-K ^ffl«fe2^7;U5^^Alx-+^:<!f^ff 
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£0«i»NliT&*. fit>fi»ftht- 1Stt*f»afc«K BPS, ai^©*fea. h^— 

mfltl 0 OMfigpic^UT. 0. »JKIiO. 5 ~ 2 0 gMSflflJgtf) 

njyy-mm 1 o osmsBicttUTo. i~2ossg&, »t kiso. 5-1 on 

^mmommmmmmm h^-^izu. ±%iurc/^ ><y-mm%.vm&mi&ft<Dmz. 
WHS. 7iy-j«, {g^M^'Jx^uvs^iiiS^STK'jyptfU/XDiip^^ 

P-y^itfi^v ^77 h^te^oTfccfcl^ 

<bi—<Di$f$.jim> 
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£PP*;UA. x^l/>v^P^ K&t'O/NP^V'fb^K T-feh>. ^^Ux^U^h 

e>*X3v'J;ft^*»*£UT[*. B ETacTaSUfca*fflk»(CJ:*ttaiil«*«2 0m 2 /g 
iU± miC3 0~4 0 0m 2 /g) <Dmmft<D>b<DW&ftti:mm$:5-X.&o Z.<om&<DZ'V 

^ta^iii/Tii h^-- ta^i o oksspic^ut. ->ya»«M**o. oi~s 

MM. #£L<(iO. 1 ~ 5 MSBfIjg<$ffl-r «CtafJlfSl/^ coi«lcffiffl-r«-> 

>?z:*, #afttt->y p->9— ->U3->^k =&«^i4->'jn->?r--r;k 
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toi*%&±®M\ ; 7W( b<z>$g£'J >mtiaW) ; mt<r4X* mtT-<mv>imZT'(m\t 

span. &zf. ^<Dt&&^izfcCTmM2tizmi)m<D hi— f©diritt#)in:*fti^ 

S/tliK-fkttTJBjSSn-S^^fiiS 2 0 ~ 3 0 0 n m©SHF-*» U 7tt?i Hffiffl 

mm ic ck o xnm ttitwrn s nto *>tf>T$> & c £ u t \» 

<Ktth*-> 

Tt>«fco. connect, mmmiz. m&mfD'&mzmtoZitzztbvzz, z.<om 

ft. = y*;i>©«fc5fc&«aiMicn&©&JB£7JU5=.'>A» =i/WK i> 

ia» 7^yOA, XX. ffitfh 7>^ I E>, ^'J'J9A. 2jK5£A. 
->2A. v>#>. tUX ^>^Xf>- A:fv£AcDJ;?;S:#JI<»:©^;& 

I*. ¥£tt?S;&C2 ftmJUT. £f£U<f*0. 1~0. 5 Mmgjg© h 
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•r- ^iz^zitzmtLTit. wsr-wmy o oitmgi5ic*iu2 0-2 o ossgp. 
^ic»su<ii. ;u>#-®mi o osmsi5ic>p}ut4 o~i s ommmt-tzzttf 

¥&&t)U~9 *m<Dmmtotuz<£?izmMi-%z\£t)W&Li\ bp*,, mmw-mzw 
vm<* fiz/ij •^^&\zmr5<mm<D^-Jx : ?<r)\&mttev%><, #$l<£:u. 

mmiMt^-)i*-^ju?-y-<<+f- (=i-;u*-%tg£) 

mm?z>. nm&t LTii> 0>j*.i4. mis© i sotonr-i i (zi-ju*— y--rx> 

ft¥*j§;$l 0 0-1 5 0mL*|C. UT#®>S14^J (Jff£U<!4. ZJU+JU'O 

W7,)\,7 *>m&) £0. 1— 5mLjPx., MIC. 3fl;£tt*4* 2 - 2 0 m g J)Px.T;U£ 

/iitmt-r*. m%.<om\z\t. znmMHnwm&ztiftnmm&m^i&ftWLZs-vm-i - 

3 5if B 1tttft$&JI£*7otf:fih bJJIS^-^^-^O^-TA- I I §ncj;y 7Vt— ^-V'- 
^UTI 0 0Mm7A-ft-*ffl^T. 2 miU±© h^— (D<*fl. ffl»*3l£U f* 

(D4K ®f&ttttfrz*totcm&mm<omts¥-i$m2 (dd 

0 80/iC/g, cfcU»SU<l4-1 5~-7 0/iC/gT»5Ci:^ mJE£EPJP 

LfegM«^fflO<S^^;ilCfcUT^5ajm^|6J±^-a--5±T'»SLUo 
*§691lca3lATttfli Ufc-fiK^i IC «fc«^M i—i&ft h U tf) tf>;JDI^;££lUTlC^-r. 

iu^ici4. mQizTjkisfcftnmmjzmwzi&misfc. -%.mm.T. +tU7tLt 

EFV20 0/300 {rtO#-Tvt7ftm) gS*^'J7 9. 5g|C*tUT. : M 

5 g£iPx./cil^$)£. 5 0~ 1 0 OmLgKO^'Jl^l/Vll©! 
iCAn. tgipS^:— ^iCUfc^tplilC^MUT. MtoZkftZ. £11 1 0 0mm. g<t? 
jSfilttlHl 0 0@ailC^U -^^r B 1^<te>-T-5„ ;*UT'. 0 9lCjKUfc?f?M;ja 
v£^g<D. 1EIC5 0 0>yyiO^ U->4 3 ©&3#JIl!ltf>;0JlJ£§t5 4 2 IC. ftuISig 

^•#11. o~i. 2 g^Ant. $tmm<D7*4 4&-?%„ z<Dm<oxm.m4 2##<o 
Ks^f¥^ywi (g) £-?% a ;x\z. ^s^<om^\m (mmm&2 2 <h*rr<sawi4'> 
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T«&giP4 7*>e>«Kiu mmm%i#4 6&m%)UTm&st4 soft* 

#2 4 5 0 Pa (2 5 0mmAq) lCiS<5 J: ? ICT-So Z.<DttMX'— ftfflVBim ^> T . 
hi— *mm&? %o Z\(D^<DM^Lsf 4 9 (tfJUh) £T2> 0 CCT*4 8li 

□ v^v-tj— T?*«jsi*c (mf) ttZo &fc. m\ik(Dmjz&±&<DMmz\3.fry 
W2 (g) £-t% 0 bi—omm^mm uc/ g ) ut. cne>©3B3£ffl^6, tscej: 

oTftBSftS. ltJ(£ UC/g) =CXV/ (W1-W2) 

*S6W(=i3UT. /i4>?-Wffi<Dft=Pmt* GPC (^-$i-> 3 >^P7h^ 
77-f-) ICcty>IJ^Lfe 0 ftftWAG PC©3l3£*atUT(i, Wht-*THF 

MAHC/fll*. TJ^AfgfiKli. B»iIiA-80 K 802. 803, 804. 805, 

8 0 6, 8 o 7*atsnuii#y^^-i/>«jB©*«i»*ffli^^«»«i*ajEUfc. * 

fc, *38WJIcfeOT(*» ±C0J:5lcLTMUA:ftB¥Jg4HFB (Mw) <t»¥*SH*?- 
I(Mn) t(0itm (Mw/M n ) 2-1 0 0 ©igHrt >y-®J)t£&/8 

< h7"-©^^Xg^*> 

tOfi^T.mZ&T g#. 3 0~8 0°C. MlC$?£U<(i. 5 0~7 O'Chfc-Sct 

£fflUT3l££fTa.tf«fcH. <h UTIi. ASTMD3 4 1 8-8 2 iC^GTfr?., 

£<tofcf£. m#u m« aiisi ot/mi n, ago~2 0 o^ommx-m^ 
^<D^;STfflt\e>n'5^g(i. ^n-^tKDxgic^tjsufe^is, fins. ^m^is. 
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(HIGH 1 ) 

D-^JI/ZI-XO. 5%. 3 - v^P^+v;U^Pe^>^6. OmM^tfM 9 igife 
2 0 0ml IC, yi-Hm •?3'J7'f • YN 2**£filSU, 3 0°C. 1 25XhP 

5%, 3 -\/0W\* : s)\,-?U\i*ym.§ . OmM*^, (NH 4 C I) 

9^ife2 0 0ml WiZ* 30°C. 1 2 5 X h P 

fc. 4 8Mt> ®f*£ii/C>ttgtl;:J:iJ|5]«KU #**y-;HCT-g;5t;t»LTjS£$£^ 

CKDtzigSft^l'-;/ h^20ml ^PPt^AIZ^jIU 3 5°CT'9 2 HtPaUHf UTP 
H A^rftbaiU/bo JAdtS&^fLgO. 4 5 /xm(7»>y^> • ;U^-T'jSi^Ufcm. P 

^e>tifePH ACT^Itt, y;l/'/t-si-> 3 >^n7h^77^- (gp 

C;IV-HLC-8 2 2 0, *7A;IV-TSK-GEL Super HM-H, 

= 4 6, 0 0 0, lif^flMw=9 8, OOOTft^fc, 

<38j£«ISS> 

FT-NMR : Bruke r DPX400 

:'H = 400MHz, 13 C=100MHz 

: 1 H 

: C D C I 3 

/HXL 

7 7^f— liMgf (GC-MS, liQP-5 0 5 0, E I ;£) T5MfrU PHA 

h^77-<-) ;&tf@fi*j3.--/ hica^-rs 3 - 1 h*p+->- 3 -->^p/\+->;uyptf 

^■Vl^^UXf^^tt't-i' (2 5. 5^i5) ©77vX^KMi2Mi3 
L/fc, P HA©§a-y h©T I Cit^^ai Ic^f . 
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mi 


w&$mmm (mg/u 


690 


TKy-^-fiS (ms/L) 


210 


(TIC f-^xyytt) 




3-t Kp^ri/gg^ 


0. 3% 


3-t KP^^^-t^i 


1. 1% 


3-t Kn^i/t^!?^ 


6. 7% 


3-t Kn^-i/yfyi 


0.3% 


3-t Kn^i/r^^i 


35.6% 


3-t Kn^ri/ Kx^ 


17.0% 


3-t Kndri/Kft>i 


19.9% 


3-t K p df v' - 3 - ~> ^ p ^^fi/yv-^ n tt 


19. 1% 



J-U±©^J:y. mmPH Ali3 -t FU*^- Z -is^!7U<\*is)\,•7u\^.*>M3.- 
y h£#fcPHAT-&3C£#581S£*l*:o 
(HJS01J 2 ) 

2 0 0 m I |C, ~>zl— K'E^-X • ^P 'JJ'f ■ H 4 5^*1®^. 3 0°C, 1 25XhP 

5%. 3 -v'^P'VfvJI/^'P tT*>^6. OmM^*, Mi!t2gi ( N H 4 C I ) 
UM9^ft2 0 0m I CSiil/t» MIC, 3 0°C. 1 2 5 * h P -^/^Tii^tgS U 
fee 4 1 M^^/L^^lC^UlHlJRL. 7%**S-MZT-m&&UTn&&i* 

C^I^U-y h^20ml ^PP7ts;UAIC^U. 3 5tT5 4 B^JiftUT P 
HA^rJAaiUfec aajjS€:7LgO. 4 5 /z >^> • 7 -f P 

-^U-xATtfU-^-Tii&L*:,, CCDiilSjH$^^^y-;Uf lciPx.T, PHA^B 

f§e>tXfc PHAIt ^;£lCftoT**/ 'J->*£f7o£:tf>-5, A'^P7^77^- 
-ftStttfr^S (GC-MS, ai*QP-5 0 5 0, E I ;i) T^ffiU PHAt/?- 

Ii3 -t KP + V- 3 -->^P^+y;^P y h€ttfPHAT^Ct*« 
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M2 

.IBttt&ttfl; (m g / L) 530 

TKy-^— mm (mg/u 120 

(TIC hT— t^VTit) 

3-t Kd^v'^flJ-^ig 0.5% 

3-t KP^^^ygl 12.4% 

3-tKP^>/fy| 0.2% 

3-tFWr*^l 48.9% 

3 - t Kp^~> Kx* >^ 8. 6% 

3-tKn^>Kfty| 8.9% 

3 — fc Kn^r->- 3 — >^ p^^^/I/^p b'tVj 20.5% 



(mmm 3 ) 

5%, 3 -v^P'S+v^P tr*>^6. OmM^ttJM 9 igifc 2 
0 0 m I |Cv ya- h*m • yi ^ t-< • P 1 6 1 tt$ilU 3 0°C. 1 257h 

O. 5%, 3 -->^P^->;i/^PbT^">^6. OmM^t*, (NH 4 CI) 
^l\M9«ift2 0 0ml ICSiltT, W\Z. 3 0U 1 2 5 X. h P-^/ttTiliiig 

CtD^ift^U>> b£2 Om I ^PP/M'AIC^jSU 3 5tT5 4B#P B Ug#UTP 

-*g-x/\*tfu-*-T^Iu;t. */-;i/<tMciiq;t.T* phass 

-ll^Higl (GC-MS, ^jtQP-5 0 5 0, El;*) "C^t/rU PHA^T- 
143-tHn + y- 3 ->yPA+->;i.7*at:^>Kazy h^rH'tf P H ATfeSCi^ 
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m3 


mft&tikWA (mg/L) 


530 


T^v^—mm. (m K /L) 


150 


hm.}$ (TIC Tit) 




3-t Kndrv'^dr-y-^-^ 


0.9% 


3 — t Kn^i/t^^Vi 


13. 1% 


3-t KP^'>f*^i 


48. 8% 


3-t Kp^i^Kf**^ 


9. 7% 


3-t Ko^v' K^-t^gg 


14. 1% 


3-t KP^r->-3-i/^a^v'/V7'Pt'tyS 


13. 4% 



(mmm a ) 

0 mM£#tfM 9igtfe2 0 0ml IC, ->jl- K^E^X • 3^=1 U7-< • Y N 2fcfc£fiiBU 
3 0°C, 1 2 57hP-^/»-ClI«tL,fc. 6 5 KIP^ Btt£3ifc#*lCJ: U 0JR 

Ctf>fE^@tt^Uy h^20ml t7PP*;UAIC!gSU 3 5°CT4 4(§PbW*UTP 
H A£&tfJUfc. tttfc^JUlO. 4 5 /im©/>y7> ■ 7 -f ^-Tigi® U7t&* P 
-^U-x/\*tKU-^-T'^$SL^:o C(D^j!§;££#**y-;i/+lC*iq*.T, PHA^S 

^e»+l7tP H Ali, 3?>£lCt£^T>*/ V~>*$:?TZ>fz<D*>. ^P7h^77-f- 
-SIMgl (GC-MS, IiQP-5050, Eli) TttflfU PHAi/7- 

li3-tKP + y- 3 -->{7n^->JU^U £*>M=L-y h^ratfP H A-C^-SCt^i 
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mfc&t&mm (m g /u 


340 


^y^-M (mis/L) 


13 


^-=-y bmj& (TIC t°— ^>JTJ£) 




3 — t Kp^^BBK 


40. 2% 


3-t vv^-y^^-y-^m 


1. 0% 


3-t Kn^rv't^^yll 


5. 4% 




1. O/o 


3-t Kndri/T-*^^^ 


15.8% 


3-t h'n^> 


8. 1% 


3 — t Kn^>- 3— i/^P^^f^W^n tT^-Vit 


28. 1% 


(Hffiftl 5 ) 



:*>&6. 0mM$tt ) , M9ig*2 0 0mlC, ->il - • ^3 U 7-T • Y N 2 1* 

*aau 3o°c, i 2 5* hn-^/»T!saJS«u*:. 4 2 ran. ■fteXiCrfMi 

COteUfttls? h£ 2 Om I ^PP7ts;UAIC^U. 3 5°CT1 8 5 B#R3Hi$UT 

p-* u-iy^u-^-THifc. co^$i;*g^/^^^y-;u^icjnx.T. pha^ 

-Si^gKGC-MS, gjfQP-5 0 5 0, El;i) TtttfrU PHAt>/7- 
1*3 - t h*P + v- 3 -->^P'\+v < »U^ , pe^>^ZL-.y h^r'aCi P H AT^5 C iitfi 





m#*Mtt (mg/L) 


900 


^D^It (mg/L) 


43 


(TIC ¥—?^VTit) 




3-t Kn^f^BSK 


86. 1% 


3-t Kp^-i/ VrX^m. 


1.4% 


3-t Kp*->- 3 -v-^ v^*ri/A'-7v fc^i'lfe 


12. 5% 



(%mm e ) 
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&#X** (D i f c otiil) 0. 5%, 3 -is?n'\lr~»l'Zfn¥*>W6. OmM 
£^&M 9tg%2 0 0ml IC, ->zl- KttT, ■ ^=1 U 7-f • YN 2&£tjlSU 3 0°C. 
1 2 5XhP-^/MI^iUc. 4 213181%. Bf*£it*&*Hilc«fcyiB|iRU 
* y -;UICT-jg;5fc;f> LTIM Ufc. 

C<D&^S#^U;/ h£2 0m I ^PP*;l,AlC^;lU 3 5°CT1 8 5 B#R3JI# 
PHA^}*|liUfc. tttB&^JUIO. 4 5 MtnO/>77> • 7-f M-tl®Uci, 

ibnfcPHAIl ^jilC^oT^^y 'JyX^ofc©^. ^P7h^77-f- 
-li^Hrit (GC-MS, liQP-5 0 5 0, E I >£) Tf^tfT PHAt/7- 
ZL- hCO^^XX^Mb^lCDPl^^tTofe. ^-CDJSm. ^5IC^-Tiiy. ^ISPHA 
Ii3 - t HP*y - 3 -->t7P^\+->;uyP ¥*>m=L—V h&atj P H ATSSC ilifi 



mwtmm* (mg/D 


800 


tKU^-M (me/L) 


24 


t/^a^y ni^ (TIC y-^yrit) 






81.6% 




2.3% 


3-t KP=^t->- p^v'/1/7 3 p k'tyi 


16. 1% 



mmm i ) 

*->;i/MB$3. OmM^tfeM 9igtfe2 0 Om I |C. ya - K^E"^"^. '^PUT-f • Y 
N2ft^lU 30°C. 125XhP-V^tIIStUc. 40^. 

mM, 5 -->^P^*->;P^TO3. OmM^t*, (NH 4 C I) £#££:l,\M9 

igi&2 0 0m I MIC. 3 0t. 1 2 5 X h P -^/^TjliSil/fc. 3 

h£ 2 0m I ?PP*;i/AlCilL„ 3 5tT6 9 P#Fi3}S#LT P 
HA^tetfcU/cio &tt;"££?l?l0. 4 5 /jl m<D* >7t>> • 7 -f ;U*-Tigil P 

-II^I (GC-MS, l^QP-5 0 5 0, E I ;£) Ttttfr L. PHAf/7- 
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1*3 -t HP*->-3 - y^P^+y^P \Z*>M^--V hM3-tHP + y-5- 
-> ^ □ ->;u^gg:i- y h P H A T*& 3 C <h tfStfg £ tlJto 



7 



(mg/L) 


700 




520 


^■y^— (TIC tWxyrik) 




3-fc Kn^yt^^yi 


0.4% 


3 — t Ko 3r v^T^ 


0. 4% 


3-t Kn df-y- 3 - y ^ n^yyvya t°i-yi 


20.9% 


3 — t Kn ^f-y- 5 - y ^ P^y/^ft 


78. 3% 



mmm s ) 

(*UX>*;|,g|Sl£M*it#*±i!D 0. 5%£. 3-y^P^y;^P 
tf*>^6. OmMt^ttM 9igife2 5LC<>a- • ^=1 ■ YN2^ 

3 0°C. 7 0@g/»« iimfi9. 4 Ly-W-Tiimil^^Ufco 4 0B#p B m 

C(D^@<*^ly^ h£2 0 OmL(O^PP*^AlCiSU 3 5tT1 0 0B#rdJH# 

^0lRlIf ^IT P H A^ifc. iHetl/cPHAcD^y V-ZL-^y (TIC tf- 

1 8%&3 - t KP*">- 3 -^<PU^'y)Vyu\d^r>mO^.-y 
8 1 %^3 - t HP + ->i§M(03.-^ hT&U. 1 X#«fiHfi (me d i um-c h a i 
n - I e n g t h : mc I ) ©3 - 1 Y-U*risT )\>h>m.<D^-— v KT&ofCo 

HfFiecOPH A^e,, SAL-TO£7|*'J-3-fc KP*vH8£ (PHB) * 
fca&. iUTtf>J:5£:mi^f££fr^*:. fiPS. P H A£7-fe h>*lce?lU 6 0fC2 

3 mm y MJE^UTPHA^f#fc 0 ib^fcPHA^yv-az^ 

hlifiic (TIC bf-^xU7ht) M^-S^;*T^«f Ufcgl. 9 4 %#3 - t Ko*v 

C©PHA©»fI^/t-Sl-y 3 >^P7hy77>f- (GPC;IV 
-HLC-802 0, tl^A ; ;J*'J V-^tK^ h'J-PLge I MIXED-C (5m 
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mK mm-.fnnnuuA. #*)x^is>&n) iz^vmmutzmm. Mn = 6 3, 000, 

Mw=1 1 0, 0 0 0 T*$> o fco 

ccPHA4PHAitu /w >#-mmtisTm^fz. 

PH ACD'Ey K$flfi£liJUT^)cte»ICUT^Ufc 0 BP'S, ^llOmg 

©PHA^2 5mL^^"Xgi7^X=llCAtl. £ n P*JUA 2 m L ICj§8¥;*-t*\ 
^^t»^^y-;l/}§j«2mL^*Px.T. 1 0 0°CT'^3SlL^^t>3. 5 B^JgjfcS-ttfco 
RJfc*l7«» K-f3fr>*1 OmL^MTI OttlBlgaUfcSHC, 2Jf IC^gtUfcTJlO 
^PP7M/Ag£5iyajU ^8SV^*v3AT*Jl&7kU/i:^ Ctf>^PP*;UAJl£;tfX 
^P7hi^77-f— ll^gf (GC-MS, IIQP-50 5 0. i)7A: DB- 
WAX (J&Wth, 0. 32mmX30m), E I ;£) iCdMtT, P H At; V— ZL~ *j h 

(HJ&0J9) 

1 5 0g©fvUti ((§Jn D u«7^^^. *SC#ttft»«ftBlf«» 1 9 5 "ClCfc 
|fi^2 0 0, 0 0 O/H-fX, ilf^?i2 00, 000) £50 g (7)HJS01J 8©P H 
A 1 <t*E^» atmfiWBttllCfiAU SSI 9 5~2 3 0*CT«lBa»UTiaJBL/t. 
f#e>nfe7t?»J 7-yi/> Kffc* PHA2iU /t-f >^-«flSt LTfflOfc. 
(USS^J 1 0 ) 

• P H A 1 (HSgflfl 8)100 KSSP 

• v-b>^H*4 (c. I. C^VhUyM u) 5®Mgfl 

• MMM httm :NXVP434) 2 ftMgfl 
±Efflrit£S£U -14x^7 7. (L/D=30) -CSSBSttUfc. 

lC«£oTV*?>*jtfe&^1 COVifV^f fe^1 ©Hf^ffii. 

38JSU ^O^^a8|C^U7t 0 

C(Z)^-fef>*5gfe&^l 01 0 OHSSfllCttUT. 5SS)[Sl±SiJ^UT. *\*-***-J\,*J 
->7-!f>T«iaUfcB|i*tt->U*e»«M* (BET : 2 5 OmVg) 1 . Sfi^'Wy 

b1— 1 00 7MagPchM=l- h^1±7x^-T h + t'J7 (Wtt^-a : 4 5 Mm) 

1#e>tl7t2fi£^V-b:>^51^Jl ICOOT, SS^S (2 5t> 60%RH), 

: &m& oot. 8o%rh) otnfn©itTT> jtica^fe^MoiHs^as^ffl 

INT. 1 0f3?S^3 0 OgiilWIOht- QflMMeMlsfc. fUT, 2fiSt7i>yp-5!- 
8 8 IZtjz Lfeo 

©:#MtlCft» (-2 0MC/g£lT) 

O : a$? (-19. 9 10. O^C/g) 
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A:HfflpJ(-9. 9 5. O/iC/g) 

X : nm**J (-4. 9*iC/gJU±) 

mmm in 

p h a 1 <ottt>y ic p h a 2 z&m-rz£m\*nmm i o ^puto^^-c, h 
z©ht- s^?a^j(04#tt^^^ji o tmm\zm%.u. to&zkzmaizTf; 

Ufa. 

(ttmm i ) 

pha i <Dftt>ijizx^u>-yj-ju7^vu-b^m^mm w^xm%}&m7 o°o 





PHA(D 




MM 




(/i m) 


(«»%> 


M) 


i§5Si§5ffl (Q/ 
M) 


1 Ofj> 


3 0 0# 


1 Offr 


3 0 0# 


1 0 


PHA 
1 


1 


7.2 


5. 1 


® 


© 


© 


© 


1 1 


PHA 
2 


2 


6.8 


5.2 




© 


© 


© 


ttmm 
i 




3 


7.0 


4.9 


© 


© 


© 


© 



(»M 1 2 ) 

■7-tf>^ISI4<Dftt)y \ZlJ-7$>Z/^y? (DBPGftttMl 1 OmL/1 OOg) 

mmm i 3 ) 

PHA 1 <Dft*>*JlCPHA2££fflU V-tf>^H*4(DftfeiJIC*-7K>y^-y^ (D 
BPR5;6M1 1 OmL/1 OOg) £{£ffl-r-51U*m. 1 0 <hP)^(0^;i IC J; U v 

Hfeh^— 2£f#fc„ cn^m^llJfctfn 0<t Gallic 2 *dc#^JIfegi&$J 

(tMSHW 2 ) 

PHA 1 <DHt> V IZ*^ Is >- 7^ J17 17 V \s -h&n^mm (^Xg^SgTOt) 
£1 OOlIgfifflU ^-tf^H^CDfttoiJIC^-tfV^y^ (DBPJMI1 1 0 
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mL/i oog) &mm-fzzm\t. &mmi otmrnofimiz^v. m&\*±- 3&m 





PHA 

#^ 


b-r— 








(ju m) 


(«*%) 


mu&w. (q/ 

M) 


iS5fii£S® (Q/ 
M) 


1 0# 


3 0 0# 


10# 


3 0 0# 


1 2 


PHA 
1 




7. 3 


5. 4 




© 


© 


© 


1 3 


PHA 

2 


H&2 


7. 1 


5. 6 


© 


© 


© 


© 


2 




H&3 


7. 1 


5. 1 


© 


© 


© 


© 



(mmm ^ 4 ) 

(1) mm JUT©»fi£<D*#ttjR£ 5 ott2 o#iwe-a-*T«t#uT*#-r<5. 

ttttft 5. 0% 

N aOH 0. 7% 
tr^M-t-hVOA 3. 0% 
H 2 O z 1 . 0 % 

ift&ai (7-<*>tt« "U^l — ;us2soo") 0. 2% 

(2) • aa* • - —y-mm. ■. ±o?^wimz^mx 5%\z^mur^m. u 

$t>fc/t;uy2 0%, ^KthU*A3. 0%. NaOHO. 5 %£;3:<5cfc ? lc/t;u^ 

(3) £u£ : 5 0tT2 BtNHtUfrrs. 

(4) 7P-f->3> : 3»J««lC7k**nil/t;i/^asi X©#ttjR£ffrfcU »»««t>lc 

(5) ft» : MBStlfc/W? 2 . 4 g £7k& 1 "J >> h;Hc<k ij 2 Islgfe^f -5. MSIffl^J* 
h©fl=/?Jt : *»K->- h^*>>lC«fcy h <«1 00g/m 2 ) ^fiTf-So 

(6) ittatt©fpfii : h 9 c m 2 «pic#£-r-5 h^-- «a*a«&t«Haaic«t y i 

0 0/tmJU± (g i60~1 0 0 fjLm(D2miZftlfTmm-?Z>. 
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m i o : mmt 




hi— 


60~lOO(im 


10 0m mU±. 

mm) 


(») 




14 


16 


30 




20 


18 


38 


m&3 


43 


38 


81 



(n«5«n 5) 

&me£(ii o~i3, j±(R«m ~2-ci#e>nfcv-b'>^ h*- 1 ~3, nfeh^-- 1 ~3 
>^ht-iMifeht-i ©7^ juAitt<Dmm^±izm^ b±- 2s 

feht-3©7^ ;UAIiB«#^©££^oT(,^c<> 
6-19, tb^J3~4) 

st-r. mmm 1 6 ~ 1 9 &mt&m 3 ~ a <ommmrnnm\zm^tcmm^is.mm.\z-D^ 

i&mwomwouv&fftmwm-v&Zo @4ic^u/c^pt<*K^Ai i*, i«i b±icw& 
Tt^s&^-r-ssftJi 1 a£*ru ttmfaiz®m-?z>£oizmm2nTi\z>w. mx. 

ftK7A1 lC*t[S]U Mot£K^A<!:}mEfELTU<S^mSimT&&MP-^-2lc 

.tot. f ©ii^- 6 0 0 v©siifiic^i$nro5. m4 ic^ix^<k^ic. ^ 

M^m$n;ts?t{*K^Ai ic[pj{tT@?t3$n-s^ torn. tfu=f>5 
5 - ic j: y sft(*± ic^v ^ ^®&ittffl izfcCT*>-*72itzz\£-?. sftmtttf 
-1 oov. Bggpm(a*«-6 0 0 wmmffimwBmztiZo m^x. c©i^H7A 

1 ±<D&nffimU. a»©3R«OT4-K 4-2, 4-3, 4 - 4 £flH\TJ5i£3I&£ 

mwi o~i 3&zfitmm^ ~2T-mfc2i&ftmmmm : £'tti s e*im\.\ hi— 
^7fc<*K^Ai tmMWimuxi^^rs<DBWs±izm^n^o coii, ^hoie 

*l£5iM£Jf5 a<fcT*Jif&£ttTO-5. *St*S«ICfcl*Tli. A-T ^tt©^ 5 b±ic, * 
-*'>?^;/:*£«mtt%t**4<i:U - h U^-7^yX>7/t- (NBR) *lccift£ 
?E5Mc^^1±fe?i14g5 b*<a— jr-f >^£nfc*P£cDis^<*5£&fflU£:, rj | SK 

-6 3 o 1 j {zmm^Tm^rc^m 5 b commit 3 ogt^y. ftrastfisii. 1 0 
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Ctlli. B3B«fcU + 5 0 0V^5 bizn^T^^tX-m^tlfCo 

Tv 6 lciE¥Sti. ^£>&. M£^§!SHlcJ:oT£^£ftT@£3tt 

3„ §£¥n-^-7li. -to^S©iag*« 1 Omm^TblC. ;>3 -*>£Mtttt 
^tmtUT. X^U>-^"P bfU>- vX>^H^7Cita^i* (EPDM) CD5g5&f** 

U<5. ^(D^SWJgJalili. 1 0 6Q ■ c mT£ lj » I" J I SK-6301J (C^SfiUT 

1U±(D^#T. (2 5°C. 6 0%RH) Jktf. m : ,&Mi& (3 Or. 8 0%RH) 

mm.T. 8 4^ (A4^X) /^U>h7^hlgT, 2IS&0IJ1 0~1 3©ht-€ 

( 1 ) BttiSS 

»tt©«¥«fflMtt (7 5g/m 2 ) IC. m^Sc©^'J>h70 h^UT. 3)&i4>lH» 

izft?z7v>b&Tmiz&if&m&<Dwmmmm&(Dmm\z<iivmmisfz 0 mmm 
>hTO hwmzM-rzmw&m&mmis. mmizm^fc. 

© : ft (**7l$<Z>iIHI^&# 1 . 4 0 JU±) 

o : & (^7^<D®^gx>< i . 3 5 ju± 1 . 4 0 mm) 
a : pj mTmowmmmw i . o o ju± i . 35 

X : ^pf (fe7l5a>iSttaKA< 1 . 0 OjtM) 

(2) wmjjz/v 

mm<Dm^mnmm (7 5g/m 2 ) icm^fta^^uyhzo ^u>h»T« 
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(TOKYO DENSHOKU CO., LTDttiR E F L ECTOM ETE R OD 

eltc-6ds) zm^Tmmutc^vyhiko&tkffljRm^moimmmzD s . 
> \*ffi<Dmm<Dfx.M : M&¥-i%m$:D r iu c*ie><Dfaa>6 (Ds-Dr) zmisb* en 

O : Uj^'JMtfl . 5%1U±3. 0%*;1) 
A : HfflpI (*^U»A«3. 0%JU±5. 0%*j£) 
X rUffl^Rl Vl7VmtfiS. 0%1U±) 
(3) f£¥t± 

iittO&^ttfflttillK (7 5g/m 2 ) |c, H^^M^F^^yjVhZ^ h£U ^ 

'J > h^7B#coiii^il#fe(tM^B?llCctyiSmu, TIEOS^T'MUfc. 

O : *»(ca» (5&£^1±r) 

O : &» «£») 

A : HfflBj 
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UTIi, 0 5IC^U^:=te>IC, mBfi<Z)U— tf-t'-A^'J >^-L B P-EX (*-W> 
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mx-mffiisfco &fc. mmiz. rnxummiztev zmmBf&mw&mi&isXi\z&mm(D 
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